Introduction
Reports on the photochemistry of inorganic anions are discussed in the next section; those dealing with other compounds are considered under the particular element.
Anions
Irradiation ( A > 340 nm) has no effect on solutions of aqueous nitrite ion in the presence of thallous or sodium ions. However, TINOz in DMF or DMSO solutions undergoes decomposition, presumably due to charge transfer in the ion pair.l The production of ammonia following U.V. irradiation of nitrite ion in the presence of hydrocarbons has been discussed. 2 Phosphate radicals formed upon photolysis of peroxodiphosphate ions in aqueous solution [equation (l)] have been characterized by the e.s.r. spectra of their fumaric and maleic acid ad duct^.^ PzOs2-___, 2P04.- (1) The quenching of the fluorescence of anionic pyrene derivatives by halide ions has been studied both in inverse micelles4 and in sodium dodecyl sulphate micelles.
Alkali and Alkaline Eartb Metals
The quantum yield for the photoelimination of propene from the valerophenone derivative (1) of dibenzo-18-crown4 is increased by five-fold and ten-fold, respectively, upon co-ordination with sodium or potassium ions6 It is not yet clear whether this effect is caused by an increase in the hydrogen abstraction rate or by a decrease in the rate of radiationless decay of the reactive excited state.
The non-exponential decay of the phosphorescence observed from ethanolic glasses of acetylacetonate complexes of alkali metals and of alkaline earth metals at 77 K appears to be due to emission originating from both metal complexes and the free ion,' The observation of singlet-to-triplet absorption in naphthalene and quinoline in the presence of barium ions and the efficient quenching of naphthalene fluorescence by the same ion have been attributed to the heavy ion effect. 
Boron
The conversion of alkyl-and cycloalkyl-substituted dienylboranes (2) into boracyclopentenes (3) proceeds by initial trans-to-cis isomerization and rapid thermal cyclization of the cisdienylborane (4). l Isomerization truns-to-cis has also been observed for boronic esters (5). 13 Bus, Prn, or n-C,Hl, Ra = H or Me R3 = H or Me (6) is not formed upon photolysis of (Zpyridylamino)diphenylborane, although irradiation of mixtures of 2-aminopyridine and chlorodiphenylborane does indeed yield (6).14 Photolysis of trialkylboranes BR in solutions of alcohols gives substituted dioxaboralanes (7), both in the presence and absence of air."
The emission of the triplet state of benzophenone at 77 K is quenched by boron trichloride and replaced by an unstructured emission attributed to the phosphorescence of Ph2C=O+ --. BC13. 16 Similarly the photochemical properties of eucarvone are altered in the presence of BX3 (X = F, Cl, or Br) due to formation of donor-acceptor complexes."
The conversion of diborane into higher boranes using intense i.r. radiation from a CO, laser has been re-examined.I8* l9 By use of a chopped beam method it has been demonstrated that BZOH16 is produced via thermal reaction rather than by controlled vibration excitation. Other publications consider mass 
Silicon
Photocleavage of the silicion-to-silicon bond in organopolysilanes has proved a useful process for the preparation of silacyclopropanes, silacyclopropenes, silaethylenes, and silylenes. Ishikawa has recently summarized his group's previous efforts in this field. 25 Silacyclopropenes of type (8) are produced upon irradiation of (Me3Si)3SiPh in the presence of acetylenes ( R e C R ) . 2 6 Photolysis of Me3SiSiMe2GCPh gives (9)." Although (9) is thermally stable, dimethylsilylene is expelied upon photo-excitation. In the presence of ketones (e.g. acetone) silacyclopropenes form addition products [e.g. compound (lo)] probably via attack of the n-w* triplet of the ketone.27* 2 8 With nitriles silacyclopropenes photoreact to give adducts (1 l), presumably after initial formation of (12).29 
The intermediate species (13) formed upon irradiation of SiMe3SiMe2Ph has been caused to react with arynes30 and carbonyl compound^.^^ A new route to silaethylene derivatives, involving photo-induced 1,3-shifts of a silyl group to the carbon atom of the vinyl group in 1-alkenyldisilanes, has been Thus species (14) is converted into (15), which has been trapped by methanol. Silaethylenes are also presumed to be formed upon vacuum U.V. excitation (A = 147 nm) of M e 2 m H 2 in the gas phase, because in the presence of methanol MejSiOMe is produced.33 The reactions of silylenes generated by photolysis of polysilanes with carbonyl sil~xanes,~ and 01efins~~ have been described. 
Evidence has been presented for photoreactions of disilanes in DMSO involving the nucleophilic attack of the oxygen atom of the DMSO on the excited state of the disilane. The products formed are substituted silanes, disiloxanes, dimethylsilicone oligomers, and dimethyl sulphide. 37 Mercury-sensitized cleavage of the Si-Si linkage in Si2F6, Si2Me6, and related compounds provides a useful synthetic route to species of the type Si2Me,F6 -x. 38 Similarly in the presence of phosphorus trifluoride, mercurysensitized decomposition of Si2F6 yields P(SiF3)3.39
In the photolysis (A = 185 nm) of hexamethylsiloxane the predominant primary processes are cleavage of the Si-C bonds [equations (5) and (6)]; rupture of the Si-0 linkage is not This behaviour contrasts with that of dibutyl ether (the carbon analogue), where breaking of the C-0 bond is the principal primary photoreaction.
Recent publications on i.r. laser-induced reactions of silicon compounds have described the decomposition of ~i l a n e ,~l and the use of silicon tetrafluoride as a sensitizer for reactions such as the isomerization of allene and methylacety1ene.42* 43 8 Germanium, Tin, and Lead
Investigations of the formation of persistent tervalent germanium-and tincentred amide radicals by irradiation of the corresponding bivalent amides [equation (7)] has now been extended to compounds having R = GeEt, or GeMe3.44 However, with bulkier amide ligands such as those where R = SiEt3 or GePh,, photolysis of the bivalent amide does not generate the tervalent amide, although the corresponding aminyl radical NR2 could be detected. Related publications have described the photochemical generation of persistent triaryl- (PQ) and photolysis of these yields adducts of the kind R3M,PQ, which may be detected by e.s.r.
RoSn + (NC)2c=C(CN)2 hv R3Sn--C(CN)2=C(CN)2R (9)
The quenching of the phosphorescence of MPh4 (M = C, Si, Ge, Sn, or Pb) and of SnR4 (R = Me, Bun, or CsHl by oxygen in ethanol glasses has been investigated. The quenching process is attributed to complex formation between the organometallic compounds and oxygen.s3 Other publications deal with the 276 Photochemistry quenching of the fluorescence of 9-cyanoanthracene by Me2N(CH2) 3SnMe3,54 the photoreduction of bridgehead halides with organotin hydride~,~ the photodecomposition of dialkylgermyl-and dialkylstannyl-tetraphenylporphyrin and the catalysed photoreduction of nitrobenzene using tin tetraphenylporphyrin complexes.
9 Nitrogen, Phosphorus, Arsenic, and Antimony The bis(trimethylsily1)aminyl radical may be conveniently prepared by reaction (lo), and its adducts with ethylene, triethylphosphite, and t-butylisocyanide have been characterized by e .~. r .~* S-S bond is also the primary process upon irradiation of PhS-SPh, which leads to (18), a versatile chelating ligand.73 Dibenzylditelluride is photolysed to dibenzyltelluride, which upon irradiation in the presence of oxygen reacts further to give tellurium-free Photochemical syntheses of arylphenylselenides from arylhalides and phenylselenide anion in liquid ammonia have been described.75 The primary process seems to involve an electron transfer step of the type shown in equation (13).
ArX + PhSe-____+ k X * -+ PhSe- 
Halogens
Photodecomposition of fluorine in low-temperature matrices containing other halogens gives rise to species of type XF2, X2F, and X2F2.'l A study has been carried out on the properties of the excited state of xenon monofluoride formed upon vacuum U.V. photolysis of xenon d i f l u~r i d e .~~
